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Fig. S1 Rietveld refinement results of CL;.,C; 5,P:Eu?" (x=0, 0.1, 0.2, 0.3, 0.4).




Table S1 Parameters of CL,C;5,P:Eu?" (x=0, 0.1, 0.2, 0.3, 0.4) after Rietveld

refinement.
Formula x=0 x=0.1 x=0.2 x=0.3 x=0.4
20 (deg) 10-80 10-80 10-80 10-80 10-80
space group R3¢ R3¢ R3¢ R3c¢ R3¢
a(A) 10.4877 10.4784 10.4749 10.4684 10.4634
b (A) 10.4877 10.4784 10.4749 10.4684 10.4634
c(A) 37.5831 37.5620 37.5546 37.5438 37.5311
V (A%) 3580.041 3571.676 3568.594 3563.169 3558.510
Z 6 6 6 6 6
R, (%) 7.23 7.42 7.15 7.53 7.28
Ryp (%) 10.08 10.57 10.24 10.53 10.5
1 2.582 2.745 2.581 2.879 2.691
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eZAF Smart Quant Results (x=0)

Eleme Weigh Atomi Error
nt t% c% Netint. % Kratio Z R A F
OK 3072 5404 89021 935 04150 11695 09261 03201 1.0000

PK 19.02  17.28 1059.08 3.75 0.4768 1.0019 09853 09158 1.0130

LaL 12.83 6172 1581 00840 086300 1.1148 1.0074 1.0317

eZAF Smart Quant Results (x=0. 1)
Eleme Weigh Atom Error
nt t% ic% Netint. % Kratio Z R A E

oK 31.23 5435 806.02 9.42 04152 1.1644 09282 0.3169 1.0000

PK 18.72 1683 94177 3.76 04740 0.9972 09870 0.9190 1.0144

LaL 11.93 m 51.60 19.16 00778 0.6267 1.1157 1.0074 1.0323

eZAF Smart Quant Results (x=0. 2)

Eleme Weigh Atomi Error
nt t% c% Netint. % Kratio Z R A F

oK 33.07  56.00 1046.58 9.18 04226 1.1550 09324 0.3210 1.0000

PK 1913 16.73 1167.89 3.65 0.1769 0.9886 09904 0.9231 1.0137

LaL 10.23 5350 17.58 0.0661 0.6205 1.1176 1.0084 1.0329

eZAF Smart Quant Results (x=0. 3)

Eleme Weigh Atomi Error
nt t% c% Netint. % Kratio Z R A F

OK 3460 5719 1108.86 9.21 0.1258 1.1452 0.9366 0.3174 1.0000

PK 1875  16.01 1179.00 361 0.1728 0.9796 0.9938 0.9277 1.0142

LaL 826 4427 2124 00529 06142 1.1195 10088 1.0338
eZAF Smart Quant Results (x=0. 4)
Eleme Weigh Atomi Error Krati
nt t% c% Netint. % o Z R A F

oK 32.89 5497 889.56 948 0.1158 11456 0.9365 0.3073 1.0000

PK 1937 1673 1065.20 3.61 0.1794 0.9798 0.9937 098308 1.0153

LaL 744 3470 2389 00476 06142 1.1194 10075 1.0341

Fig.S2 EDS of CL,C, 5,P:Eu?* (x=0, 0.1, 0.2, 0.3, 0.4).




Figure S3
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Fig. S3 Emission spectra of CLCP:Eu?" with high concentration of doping inducible factor and Ca3(POy),:Eu?* under

the same conditions.
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Fig.S4 XRD patterns of (a) CL;.,M, 5,P:Eu?*, (b) CL,.,C, 5,P:Eu?*, (¢) CL,.,S; 5,P:Eu?*" and (d) CL,.,B; 5.P:Eu?".
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Fig. S5 Emission spectra of (a) CLP:Eu?* and (b) CL,_,C, 5,P:Eu?* (x=0.2) under 10k.
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Fig. S6 Decay curves of the long-wave emission in CLP.

Inset: Lifetimes of the long-wave emission in CLP.
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Fig. S7 (a) Emission spectra of CLCP without any activators. (b) TL spectra of CL;.,C; 5,P:Eu?" (x = 0.1, 0.2, 0.3, 0.4). (¢)

Intercepted Raman spectra of CL;..C, 5,P:Eu?" (x =0, 0.2, 0.4).
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Fig. S8 High-resolution emission spectrum of CL;.,C; 5,P:Eu*" (x =0.2).
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Figure S9
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Fig. S9 High-resolution emission spectrum of SDy—F, transition for CL_,C, 5,P: Eu** (x = 0).
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Figure S10
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Fig. S10 Rietveld refinement results of CLP:xEu?" (x=0, 0.03, 0.05, 0.08).
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Figure S11

a b,
x=0.08
Formula X=0 X=003  X=0.05 X=008 x=0.05
20 (deg) 10-80 10-80 10-80 10-80 29
space group R3c R3c R3c R3c "Z: x=0.03 l
s —
a(d) 104877  10.4784 10.4749 10.4684 = ’_ w
b (A) 10.4877  10.4784 10.4749 10.4684 = |
c(A) 375831  37.5620 37.5546 37.5438 = 27+ - - —_—
V(A% 3580.041 3571.676  3568.594  3563.169 -
z 6 6 6 6 oy
264 s — — EE—
R, (%)Ryp (%) 7.2310.08 7.4210.57  7.1510.24  7.5310.53
2 3.086 2.452 2.544 2.444 55

Fig. S11 (a) Parameters of CLP:xEu?" (x=0, 0.03, 0.05, 0.08) after Rietveld refinement. (b) The volume of octahedron at the six-

coordinate position.
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Figure S12
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Fig.S12 Diffuse reflectance spectra of CL;_,C; 5,P:Eu** (x=0, 0.1, 0.2, 0.3, 0.4).
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Figure S13
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Fig.S13 Excitation spectra of CL_,C 5,P:Eu?* (x=0, 0.1, 0.2) (Ae;;=620nm).
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Figure S14
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Fig. S14 Stokes shift of long-wave emission.
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Figure S15
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Fig. S15 Emission spectra of CLgoCo 15sP:xEu?" (x=0.01, 0.03, 0.05, 0.07).
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